Objectives: To assess overweight and related risk factors among urban low socioeconomic status (SES) African-American adolescents in an attempt to study the underlying causes of ethnicity and gender disparities in overweight. Methods: Cross-sectional data collected on anthropometric measures, diet, physical activity and family characteristics from 498 students in grades 5-7 in four Chicago public schools were analysed to study the risk factors for overweight using stepwise regression analysis. Results: Only 37.2% of the students lived with two parents. Nearly 90% had a television (TV) in their bedroom, and had cable TV and a video game system at home. Overall. 21.8% (17.7% boys versus 25.1% girls) were overweight (body mass index (BMI) $ 95th percentile); and 39.8% had a BMI $ 85th percentile. Compared with national recommendations, they had inadequate physical activity and less than desirable eating patterns. Only 66.1% reported having at least 20 min vigorous exercise or 30 min of light exercise in $ 5 days over the past 7 days; 62.1% spent . 3 h days 21 watching TV/playing video games/computer, while 33.1% spent $5 h days 21 . Their vegetable and fruit consumption was low, and they consumed too many fried foods and soft drinks: 55.1% consumed fried food twice or more daily and 19.5% four times or more daily; 70.3% consumed soft drinks twice or more daily and 22.0% four times or more daily on average. Gender, physical activity and pocket money were significant predictors of overweight (P ,0.05). Conclusions: Several factors in the students' behaviours, school and family environments may increase overweight risk among this population. There is a great need for health promotion programmes with a focus on healthy weight and lifestyle, and targeting urban low-SES minority communities.
The dramatic increase in obesity in the USA and worldwide over the past two decades is believed to be a consequence of social -environmental factors that favour a positive energy balance resulting from increased energy intake and inadequate physical activity (PA) 1 -4 . Prevention of obesity in children and adolescents is a public health priority due to the critical periods for the development of obesity, the many long-term consequences of childhood obesity and the difficulty of maintaining weight loss in adults 5 -9 .
Currently, approximately one-third of American children and adolescents are overweight or obese 10 . Low socio-economic status (SES) and minority groups are disproportionately affected 4, 10, 11 . The US 1999-2004 National Health and Nutrition Examination Survey (NHANES) data revealed considerable differences in the prevalence of overweight across ethnic groups, in particular in older children and adolescents, although the ethnic differences became smaller by 2004, which might be due to the possible influence of sample selection as well as a faster increase in the prevalence among nonHispanic white than in minority groups between 1999 and 2004 10 . In 1999-2000, non-Hispanic black (40.4% body mass index (BMI) $ 85th percentile) and MexicanAmerican (43.8%) adolescents aged 12 -19 years were at a much higher risk than their non-Hispanic white counterparts (26.5%). Africa-American (AA) adolescents' risk of being overweight (BMI $95th percentile 23.6%) was double that of whites (12.7%). The ethnic disparity in obesity in the USA is probably due to a number of complex factors, among which SES factors and differences in people's eating and PA patterns are likely to be the key contributors. However, to our knowledge, limited indepth data are available to explain the underlying causes of the ethnic SES disparities.
Another interesting pattern indicated by the US 1999 -2000 NHANES data is the large gender difference in the prevalence of overweight in AA children and adolescents. Further, the gender differences became greater with age 10 . For example, 45.5% of AA adolescent girls versus 35 .7% of boys were at risk of overweight; for those actually overweight, the figures were 26.6 versus 20.7%. In contrast, the gender difference was very small in whites (e.g. overweight: 25.4 versus 27.4%) or MexicanAmericans (43.5 versus 44.2%). It is unclear whether these are related to gender differences in eating and/or PA behaviours among AA adolescents.
Overweight among young people in the USA is continuing to increase, and the increase in prevalence is the highest among non-Hispanic black and MexicanAmerican adolescents. Research needs to focus on reasons for the increase and what interventions may help reduce the prevalence. Overweight is related to dietary intake and PA, both of which are influenced by social, economic and physical environments. It is speculated that low-SES minority children and adolescents are at the highest risk compared with other groups. Some researchers seem to support this speculation 12 , but others provide conflicting evidence 13, 14 . Recently Whitman and colleagues surveyed parents of 542 children aged 2-12 years in six Chicago community areas, of whom a large proportion were low-SES AAs. They reported that 58% of the children were at risk of overweight or were already overweight.
The purpose of the present study was to examine the prevalence of overweight and the related risk factors among urban low-SES AA adolescents. We explored whether our target population had a more serious obesity problem than the US general population and, if so, what factors were responsible for that increased risk of obesity.
The present study focused on family and individual factors such as eating and PA behaviours (the conceptual model is shown in Fig. 1 ). We also studied the associations between pocket money, risk of overweight and dietary intake patterns. Pocket money was selected as an indicator of parenting style and children's flexibility to purchase unhealthy snack foods. We hypothesised that compared with the general population as revealed by national survey data, the target group had certain individual and family characteristics that put them at increased risk of overeating and sedentary behaviours; and children who had more pocket money were more likely to consume unhealthy snack foods and were at higher risk of overweight. The baseline data collected in a school-based intervention study in Chicago were used. Our findings will help provide useful information to guide obesity intervention programmes among low-SES minority adolescents in urban areas.
Materials and methods

Overview of study design
Supported by the National Institute of Diabetes and Digestive and Kidney Diseases, in 2003 we initiated a 3-year randomised intervention trial, a pilot study, to test the feasibility and effectiveness of a school-based, environmental obesity prevention programme in low-SES AA students. Four Chicago public schools were selected from low-SES AA communities and randomly assigned to the control and the intervention groups. The intervention focused on the school physical and social environment, and aimed at promoting healthy eating and PA. The study was named the HEALTH-KIDS ('Healthy Eating and Active Lifestyles from school To Home for KIDS') Study. Currently we are in the follow-up and evaluation phase of the study. More details about the study design are provided elsewhere 15 . Fig. 1 Conceptual model: contributors of ethnic disparity in obesity. The present study focused on family and individual factors (diet and physical activity). BMI -body mass index; EI -energy intake; EE -energy expenditure; SES -socio-economic status Our school selection criteria included being located within the city of Chicago or nearby suburbs, . 80% of students were AA, .70% of the students were from lowincome families, with grades 5-8 in the same building, and with a student body that was not highly mobile (, 30%). Thirteen schools fit the selection criteria when we initially proposed the study; however, several declined to participate when they learned more detailed requirements when the project was funded; and four finally were included based on their cooperation and our available resources. All students in grades 5-7 at baseline (autumn 2003) were recruited to participate in this study. At baseline, two rounds of data collection were conducted, one in spring 2003 and the other in autumn 2003. The spring survey served two goals, to test the study protocols and to collect preliminary data to allow for testing possible seasonal differences in student behaviours.
Thus, the 2003 spring and autumn surveys differed: (1) they were conducted in different seasons; (2) more students were enrolled in the autumn, 249 versus 424 students; (3) more detailed data were collected in the 2003 autumn full survey; and (4) in the autumn survey, parents who provided consent for themselves to participate actively in the study were surveyed, and 108 returned the surveys that were mailed to them. Note that our analysis shows that, in general, the prevalence of overweight and students' eating and PA patterns were similar in the spring and autumn data collection. The study was carried out following study protocols approved by the Institutional Review Board at the University of Illinois at Chicago and Johns Hopkins University Bloomberg School of Public Health.
Subjects
To use all the information we collected most efficiently, the present study was based on the pooled spring and autumn data (see Appendix). The spring data were used only for those students without autumn data (n ¼ 79). Thus, the present study included 498 students, 218 (43.8%) boys and 280 (56.2%) girls. Overall the recruitment rate was 67% in the four schools. In spring 2003, a subsample (50%, n ¼ 121) of the 249 students surveyed in spring 2003 finished an additional Health and Nutrition Questionnaire (HNQ) to provide information regarding their family characteristics, eating and PA. Approximately 170 students surveyed in the spring also participated in the autumn survey. The rest dropped out of the study, predominantly because of transferring to other schools in the new school year, which was a reflection of the approximately 30% annual transfer rate for the participating schools. Analysis regarding children's anthropometric measures was conducted for 490 students who had complete data, while 458 students had sufficient data to allow for further analysis regarding their eating and PA patterns or other factors that might be related to obesity.
Data collection and measures
Data were collected at the individual and group levels from students, parents, school records, school personnel and local communities. Students' anthropometric measures were assessed through direct measurements conducted by trained interviewers in the schools. Other data were collected from students through self-administered questionnaire surveys carried out in small groups and assisted by interviewers when needed. The present study was primarily based on data collected from the students, but some information collected from their parents and schools were used as well.
Physical examination
Measures of students' weight, height, waist circumference, triceps skinfold thicknesses and blood pressure were collected. Height was measured to the nearest 0.1 cm using a portable stadiometer (Shorr Board Stadiometer and weight was assessed to the nearest 0.1 kg for each participant in light clothing without shoes using the Tanita BWB-800A electronic scale. We measured each student's triceps skinfold thickness in a private area using a Body Care Harpenden Skinfold Caliper HSK-BI; waist circumference was measured in the smallest area above the umbilical but below the last rib, using a flexible tape measure. Blood pressure was assessed using an Omron HEM-907 digital blood pressure monitor. Each measure was assessed twice in each participant. The means were used in our analysis.
Sociodemographic and family characteristics
These include students' age, gender, grade, race/ethnicity and family structure collected from the students. In addition, further information regarding parental education and family income were collected from parents, but only just over 100 of the parents returned the survey.
Dietary intake
Students' eating patterns were assessed through asking a number of dietary intake questions adapted from the YRBSS (Youth Risk Behavier Surveillance. System) and CATCH (Child and Adolescent Trial for Cardiovascular Health) study questionnaires. For example, the participants were asked, over the past 7 days, how often he/she ate fruit, vegetables, green salad, fried foods and soft drinks, as well as questions about their snack food eating patterns (e.g. whether they ate snacks between meals, when watching television (TV), on the way home from or to school and when doing homework). In addition, their habitual eating behaviours were assessed using a 152-item food-frequency questionnaire (FFQ) developed by Harvard University -the Youth and Adolescent Questionnaire (YAQ) 16, 17 . In the present study, we focused on data from the dietary questions, but not the YAQ data. Our ongoing separate analysis of the YAQ data suggested an over-reporting problem among some students (Wang and Li, 2006, unpublished) .
PA and sedentary behaviours (also called inactivity)
Students' PA and inactivity were assessed using a questionnaire we adapted from one used in the Girls Health Enrichment Multi-Site Studies (GEMS) 18 with additional questions from the YRBSS questionnaire asking about children's overall PA and inactivity patterns. Changes were made to fit the needs of our study. Some examples of the overall PA questions include: 'On how many of the past 7 days, did you do at least 20 min of exercise hard enough to make you sweat and breathe hard?', 'On how many of the past 7 days did you do at least 30 min of light exercise that was NOT hard enough to make you sweat or breathe hard?', 'On an average school day, how many hours do you watch TV or videos, or play computer or video games?' Two additional questions were asked about the students' participation in physical education (PE) class, the frequency and how much time they actually spent exercising each time. In the present study, we focused on these overall PA questions.
In order to group the participants into different PA level groups, we generated a 'PA-MET (Metabolic Equivalent) score' for each participant by combining the information collected using the two PA questions regarding hard and light exercise. MET is a unit to measure intensity of a given PA using its estimated oxygen consumption per unit time 19 . We assigned an average MET value of 6 for vigorous (or 'hard') exercise and 3 for light exercise, and then calculated the summary MET scores as follows: (1) vigorous exercise MET score ¼ 6 £ MET £ frequency £ 20 min; (2) light exercise MET score ¼ 3 £ MET £ frequency £ 30 min; and (3) PA-MET score ¼ hard exercise MET score þ light exercise MET score. The sex-and age-specific PA-MET score median was used to group the participants into the high-PA and low-PA groups.
Other information
We collected additional health-related information from the students, including sexual maturation status, knowledge, attitudes, beliefs and self-efficacy, and cigarette smoking. In the parents/legal guardians survey, mothers or other primary caregivers were asked to provide information regarding family characteristics, family health history, family food environment (e.g. food preparation and available food at home), their own body weight status, eating and PA patterns, education and occupation, etc. At the school level, information regarding the school environment, policies and programmes was collected using the Centers for Disease Control and Prevention (CDC) School Health Index 20 .
Classification of overweight BMI (weight (kg)/height (m 2 )) for each participant was calculated based on his/her weight and height. We used the 2000 CDC Growth Charts (i.e. the age-sex-specific BMI percentile) to define the outcome variables: (1) 'at risk of overweight', 85th percentile # BMI , 95th percentile; and (2) 'overweight', BMI $ 95th percentile 21 .
Statistical analysis
We first examined the prevalence of overweight and the participants' eating and PA patterns. Next, we tested the between-groups (gender, grades and schools) differences using chi-square tests at the 0.05 significance level. Finally, with logistic regression analysis, we studied the associations between overweight and the potential risk factors including students' sociodemographic and family characteristics and their eating and PA patterns. We conducted stepwise regression analysis with backward selection, using P . 0.05 as the a priori criterion for removing variables. The following variables were included in our full model: age, gender, family structure, number of siblings, type of housing, family car ownership, pocket money, eating behaviours, PA, TV viewing, as well as the means used to get to school. Some of the sociodemographic variables were included in the full model following a common practice to include them as covariate. In addition, we believed that there were measurement errors in the diet and PA variables as indicators of the participants' habitual eating and PA behaviours. Thus, these sociodemographic variables might help capture some of the unmeasured effects of diet and PA. Moreover, some sociodemographic variables could be potential confounders when the influence of diet and PA on obesity is studied. Age and gender were forced to be included in the models. Further, we tested effect modification through testing related interaction terms (between age and sex and some other variables) and conducting stratified analysis based on biological considerations and previous findings in the literature. Data management and data analysis were performed with SAS Version 8.2.
Results
Study participants' sociodemographic and family characteristics The participants' characteristics are provided in Table 1 . Their mean age was 11.9 (standard deviation (SD) 1.0); 56.2% were girls; about one-third were in grades 5, 6 and 7, respectively; and 98.8% were AA. Approximately half (47.9%) lived in single-parent families; only one-third (37.2%) lived with two parents; and 14.9% lived with grandparents, foster parents or other relatives. All had a TV at home, nearly 90% had a TV in his/her bedroom, and had cable TV and a video game system, and 75% had a computer at home. Over two-thirds of these students received $US$1 pocket money on average each day, while 37.5% received . US$2. The majority (89.3%) of their families owned a car, and 61.6% owned a house or apartment.
Additional family information was provided by 108 mothers or other primary care providers. We tested if the students whose parents returned the parents/legal guardians survey were different from those whose parents did not. There were no significant differences in their BMI, PA, TV viewing hours, pocket money, snacking habit or eating patterns between the two groups (P . 0.05). The parental survey data confirmed our participants' low-SES status: 29.8% of the households had a family income , US$10 000, 59.6% , US$30 000, and only 13.5% had . US$40 000; 38.0% of the household heads had high school education or less; 50.9% were enrolled in the federal Food Stamp Program and 32.7% in some other public assistance programmes; almost half (43.5%) of the mothers or other primary caregivers were unemployed. Over one-third (36.1%) reported never or rarely having fresh fruits at home. Only 17.6% had vegetables served with dinner. When asked 'How many times did you exercise with your child in the last month?', 56.1% answered never, while only 10.3% did so four or more times.
Interestingly, we found that only 12.2% of the parents/legal guardians considered their neighbourhood unsafe, which was corroborated by the high proportion of students reported walking to school (62%). This finding contrasted with the widely held belief that public safety is a major barrier for low-SES minority children to have adequate PA after school. The majority (95.3%) reported that they monitored their children's TV, computer or video game use; and 46.5% reported always doing so. However, as shown by data presented below, two-thirds of the students reported spending $ 3 h days 21 on these activities.
Prevalence of at risk of overweight and overweight
We estimated the prevalence of overweight ($ 95th percentile) and combined prevalence of at risk of overweight and overweight ($85th percentile) based on the spring, autumn and pooled data. The prevalence estimate based on the pooled data (Table 2) was slightly lower that that based on the separate spring or autumn data (not presented), but the differences were small and not statistically significant. Approximately 40% of the participants were at risk of overweight and 22% were overweight. Table 2 shows the prevalence by gender, age, PA and average daily pocket money based on the pooled data. Overall, 39.8% (95% confidence interval (CI) 35.4-44.3%) of the participants (39.5% in boys versus 40.0% in girls) had a BMI above the 85th percentile. Although the combined prevalence was similar in boys and girls, more girls were overweight than boys (25.1% (95% CI 20.0-30.6%) versus 17.7% (95% CI 12.8-23.4%), P , 0.05). There were no meaningful differences in the prevalence by age or across grades or schools. Students who reported being engaged in more exercise had a lower prevalence of overweight (16.9 versus 26.4%, P , 0.05). There was a 'U'-shaped association between daily TV/video/computer time and overweight. Students whose reported TV/video/computer time was 2-3 h had the lowest combined prevalence (P , 0.05). Students who reported receiving more pocket money ($US$2) had a lower prevalence of overweight (15.9 versus 25.2%, P , 0.05), but the combined prevalence was similar (37.2 versus 41.5%, P .0.05).
Participants' eating and physical activity patterns As indicated in Tables 3 and 4 , a number of behavioural patterns might have put the target population at risk of overweight. Compared with related national guidelines and recommendations, the students had inadequate PA and less than desirable eating patterns. American children and adolescents are recommended to have at least 30 -50 min of moderate to vigorous exercise each day on most days each week 22 . Our data show that the students' exercise participation rate was low (Table 4) . Two-thirds (66.1%) reported having at least 20 min vigorous exercise or 30 min of light exercise on $ 5 days over the past week. However, only approximately one-third had at least 20 min hard exercise on $ 5 days over the past week. Almost two-thirds (62.1%) spent $3 h each day watching TV or playing video games, or using a computer, while one-third (33.1%) reported spending . 5 h each day. Our data also showed that students did not use the PE class time well in terms of doing exercise as only 39.2% reported spending 30 min (approximately three-quarters of the PE time) doing exercise, while . 40% spent , 20 min (about half of the PE time). In general, boys tended to be more active than girls. For example, boys were more likely to have at least 20 min vigorous exercise on $ 5 days than girls (P ,0.05) and exercise more than 30 min in PE class (P , 0.05) and to walk to school (P , 0.05), and less likely to spend $ 5 h per day watching TV or playing video games (P , 0.05). Similarly to patterns shown by national data for US children and adolescents 23 , eating snack food was common in our participants. Our spring survey data (see Table 4) show that over one-fifth reported always or often eating snack between meals, on their way home from or to school, and when doing homework. Over 50% reported always or often eating snack foods when watching TV. However, only a quarter (24.3%) reported always or often choosing healthy food when snacking, and most students (57.1%) reported disliking the taste of most healthy foods ( Table 3) .
The students' vegetable and fruit (V&F) consumption was low, and they consumed too many fried foods and soft drinks (Table 4) . When asked how often over the past 7 days they ate food in a certain food group, only half (53.4%) reported eating fruits $ 2 times a day, and 45.2% ate vegetables $ 2 times a day; 55.1% consumed fried food $ 2 times a day and 19.5% did so $4 times a day; 70.3% consumed soft drinks $ 2 times a day, and 22.0% did so $ 4 times a day on average. The only significant gender difference was that girls consumed green salad more frequently than boys. It is possible that our sample size might not allow for detecting smaller gender differences.
Predictors of overweight
Our stepwise logistic regression analysis shows that gender, PA and pocket money were the significant predictors (Table 5) . Girls were more likely to be overweight than boys (odds ratio (OR) ¼ 2.02); a high PA level (classified based on the median) was associated with reduced risk (OR ¼ 0.59); and removing the variable of pocket money from the model did not change the association. Our findings that students who received more pocket money (. US$2) were at lower risk (OR ¼ 0.56) was unexpected, as we had suspected that they might be more likely to eat snack foods, and thus might be more likely to be overweight. Our analysis did show that compared with children who had less snack money (# US$2), children who had . US$2 were more likely to eat fried food and consume soft drinks and snack food, but they were also more likely to eat more V&F (see Table 6 ). Our further analysis using the FFQ data shows that they had higher energy intake (by 769 kcal in boys and 453 kcal in girls) and ate more snack food (by 2.7 servings in boys and 1.2 in girls) controlling for age and BMI. All these differences were significant (P ,0.05).
We conducted further analyses seeking to explain the negative association between pocket money and overweight. We found that children who had $US$2 snack money were more likely to have more exercise than their counterparts (Table 6 ). There were no significant differences between the two groups regarding their family structure, type of housing, family income or their primary caregivers' education (data not shown). Other possible explanations, such as differences in behaviours regarding pocket money by parents of overweight children, or reporting bias, could not be tested with our available data.
Discussion
With data collected from 498 students in grades 5-7 in four Chicago public schools located in low-SES AA communities, we found that 40% of the participants were at risk of overweight or overweight, while 22% were overweight. The prevalence was greater than the national average for all US adolescents, but was similar to that of AA adolescents 10 . Our findings were similar to those in our previous smaller survey of younger students (grades 3 -6) in two different Chicago public schools (42%) 24 , and in New York City public schools (43% in kindergarten to 5th grade) 25 . Our reported prevalence is much lower than that reported by Whitman et al. 12 for Chicago children which included younger children (2 -12 years old).
Our data do not support the hypothesis that low-SES AA students are at higher risk of overweight than their higher SES counterparts based on national data, i.e. they had similar prevalence of at risk of overweight and . This is consistent with findings recently reported by Gordon-Larsen et al. 13 and our findings based on the 1999 -2002 NHANES data 14 . Using data collected from 13 113 US adolescents in the Add Health Study, Gordon-Larsen et al.'s simulation analysis indicates that keeping adolescents in their same environments and changing only family income and parental education had a limited effect on the disparities in overweight. The prevalence of overweight remained elevated and even increased among higher SES AA females, although overweight prevalence decreased with increasing SES among white females. Among males, race disparity was lowest at the average SES level. They argued that one cannot automatically assume that the benefits of increased SES found among whites will transfer to other gender-ageethnic groups. Their findings and ours suggest that efforts to reduce ethnic disparities in obesity must target other factors, including environmental, social and cultural factors, besides income and education. Culturally appropriate programmes are needed to address the obesity problems faced by minority groups.
The higher prevalence of overweight in the low-SES AA Chicago students in our study compared with the national average is probably due to a number of complex social, behavioural, cultural and environmental factors. Our study suggests that family environment, eating behaviours, PA patterns and body image are all likely factors associated with increased risk. We found that a large proportion of the participants lived in single-parent families (47.9%) and only one-third (37.2%) lived with both parents. Nearly 90% had a TV in their bedroom; approximately 90% of the participating families had cable TV, a video game system and a computer. Such a family environment is likely to facilitate students' sedentary behaviours at home. Secondly, compared with the national recommendations, our participants did not have adequate PA, and they spent too much time watching TV or videos, or playing video games. National guidelines recommend that children and adolescents should engage in at least 60 min of daily PA, and at least 30 -50 min of moderate to vigorous exercise on at least 3-5 days per week. One-third of the students reported spending 5 h or more watching TV, video or playing video games daily.
In addition, more effort should be made to help these students to use their PE class time more effectively in doing exercise, because only 39.2% reported spending 30 min (approximately three-quarters of the PE time) doing exercise and . 40% spent , 20 min (half of the PE time). Illinois is the only state in the USA that requires daily PE. However, the guideline is not enforced vigorously, and schools can request exception. To our knowledge, the vast majority of Chicago public schools could only provide weekly PE, and there is no assurance of a high level of exercise. In most schools, there is only one PE teacher. Changes need be made to help improve PE and increase students' PA. Our survey also highlighted a number of problem areas in students' eating behaviours. The participants' V&F consumption was low. Only half (53.4%) reported eating fruits twice or more daily over the past 7 days; for vegetables, the figure was 45.2%. Only a small proportion of the participants met the national dietary guidelines of consuming at least five servings of V&F. A large number of previous studies have addressed this problem in American children and adolescents, and ways to help increase their V&F consumption 26, 27 . Of concern is the very high consumption of fried food and soft drinks found on our study. One-fifth of the students reported on average eating fried food or soft drinks four or more times each day. Energy-dense, nutrient-poor foods and snacks are increasingly consumed by adolescents, and this phenomenon has been linked to higher energy intakes and inadequate intake of certain micronutrients in this age group, which may increase the risk of developing obesity or other chronic diseases such as cancer and cardiovascular disease 28 -31 . Energy intake was found to be positively associated with consumption of non-diet soft drinks. Harnack et al. 32 reported that the mean adjusted daily energy intake was 1830 kcal for schoolchildren who were non-consumers of soft drinks compared with 2018 kcal for those who consumed 9 oz of soda or more per day. In a 1.5-year follow-up study among 548 ethnically diverse schoolchildren, Ludwig et al. 33 reported that for each additional serving of soft drink consumed, children's risk of developing overweight increased by 60% (OR ¼ 1.6, 95% CI 1.14 -2.24) after controlling for potential confounders. Most recently, the American Academy of Pediatrics Committee on School Health concluded that the potential health problems associated with high intake of sweetened drinks include: (1) increased risk of developing overweight or obesity attributable to additional calories in the diet; (2) displacement of milk consumption, resulting in calcium deficiency with an attendant risk of osteoporosis and fractures; and (3) dental caries and potential enamel erosion 34 . Therefore, great effort should be made to reduce consumption of fried food and soft drinks in low-SES minority students.
Consistent with findings based on national data 23 , snacking was common in this group. Over one-fifth reported often or always eating snack food between meals, on their way to school or going home, or when doing homework. Over one-half often or always ate snacks when watching TV. On the other hand, less than a quarter (24.3%) reported often or always chosing healthy food when snacking. Additionally, we found that the majority of these children received some pocket money each day from their parents, and nearly 40% received .US$2 each day. Based on data collected in three waves of nationally representative surveys between 1977 and 1996, Jahns et al. 23 previously reported that for young people aged 2-18 years the prevalence of snacking had increased during this period. In the 1994-1996 data, 87% of adolescents aged 12-18 years consumed some snack food, and snack food contributed 25% of their total energy intake. Our findings and the national data suggest an important area for future intervention efforts -to educate, empower and assist young people to select healthy snack foods.
National data collected in the 1999-2000 NHANES survey show that more AA girls than AA boys are at risk of overweight or overweight (45.5 versus 35.7%) 10 . Although we did not find such a gender difference in the combined prevalence in our participants (40.0% in girls versus 39.5% in boys), we found that the prevalence of overweight was higher in girls than in boys (25.1 versus 17.7%, P , 0.05). The gender difference was probably due to some behavioural and biological differences between boys and girls. The YRBSS data show considerable gender differences in adolescents' eating and PA patterns 26 . Adolescent girls had less PA than boys. Similarly, our data show some gender differences in our participants' PA and eating patterns, which may help explain the gender difference in the prevalence of overweight. Boys took part in more vigorous exercise, watched less TV and were more likely to walk to school than girls.
Our finding of a reverse association between pocket money and overweight was unexpected. We suspected that students with more pocket money being less likely to be overweight might be due to: (1) they were of higher SES than their counterparts although they all were from the low-SES communities; or (2) they had higher levels of activity which made them feel hungry more frequently and thus requested more pocket money to purchase snack foods. On the other hand, we also thought that: (3) parents of overweight children might be more likely to limit their children's pocket money than other parents; or/and (4) other unknown factors. Our findings did not support (1), but seemed to support (2); and (3) and (4) might help explain our findings of a reverse association between the two. Our data did not allow us to test the latter two hypotheses. However, our data did show that these students consumed more snack foods, were more likely to consume fried food and soft drinks, and had higher energy intake. Further research based on longitudinal data is needed to understand fully the association between pocket money and overweight. We suggest that to provide children and adolescents with an appropriate amount of pocket money along with guidance and monitoring effort regarding how they use it should be part of an important parenting effort to help young people to form desirable living habits for promoting good health.
As well as the present study's strengths, it suffers from several limitations such as: (1) it was based on crosssectional data, thus causality cannot be tested; (2) the participants' eating and PA were assessed based on selfreported answers to survey questions, and this is likely to suffer from measurement error or even report bias; and (3) as it aimed to explore why low-SES AA adolescents have higher prevalence of overweight than the national average and to describe the target population's related characteristics, this study examined a relatively large number of variables. It is possible that some of the significant differences might be detected due to chance. Some researchers have argued that adjustment should be made (i.e. using smaller P-values) when making multiple comparisons 35 , which we chose not to perform, but others disagree as to its importance and its use 36 -38 . In conclusion, based on data collected from four Chicago public schools, we found that 40% of the students were at risk of overweight or were overweight. Our study identified several factors in these urban low-SES students' eating and PA patterns and in their school and family environments that may put them at increased risks of overweight. There is a great need for health promotion programmes with a focus on healthy weight and lifestyle, and targeting urban low-SES minority communities.
